Decrease in plasma prostaglandin E2 is not essential for the establishment of continuous breathing at birth in sheep.
Depression of prostanoid concentrations by indomethacin induces continuous breathing in fetal sheep, but it is not known whether this is associated with changes in fetal behaviour. Furthermore, the relationship between changes in prostaglandin E2 (PGE2) concentration after delivery and the appearance of continuous breathing has not been examined. We hypothesized that the decrease in fetal PGE2 by infusion of indomethacin would induce continuous breathing and a change in behaviour such that the fetus should come to resemble a newborn lamb; and coinciding with the establishment of continuous breathing at birth, PGE2 concentrations would decrease to a critical level below that present in the fetus. We found that continuous breathing in fetal sheep induced by infusion of indomethacin was related to a decrease in PGE2 from 436 +/- 114 to 189 +/- 73 pg/ml (P less than 0.005) but that this was not associated with fetal wakefulness. In addition, measurements of carotid arterial PGE2 concentrations showed that the beginning of continuous breathing after birth occurred at a plasma concentration of PGE2 of 1245 +/- 260 pg/ml, a value about three times higher than the 422 +/- 53 pg/ml measured in the fetus during breathing activity. Together these findings suggest that PGE2 is not primarily involved in the establishment of continuous breathing at birth.